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pp. 72 €.Up to now, Iris Runge (1888–1966) was mainly known to historians of science as the
author of her substantially more famous father’s biography [Runge, 1949]. It has been
hereby overlooked that Runge herself led a rather interesting life, worthy of a biographical
study in its own right. As one of the first female researchers in the electrical industry, her
professional career serves not only as an example of the new-found applications of
mathematics in industry after World War I but also shows how the scientific job market
gradually opened for women. Therefore, Renate Tobies’ book on the first half of Runge’s
life is to be considered far more than a mere biography. On the one hand, it tells the
profound and gripping story of a multifaceted woman with an unusual vita. At the same
time, Tobies breaks new ground for the history of technical mathematics and its applica-
tions in the industry, a chapter in the history of mathematics that so far consists mainly
of empty pages.
Since opportunities for women in academia were in Runge’s time meagre at best, it is clear
that, despite her indisputable talent, special circumstances helped make her unusual career
possible. Indeed, it becomes evident that she had considerably better starting conditions than
most of her female contemporaries. In earlier publications, Tobies already presented a sur-
vey of factors that, in her opinion, served to foster the scientific careers of women before the
middle of the 20th century [Tobies, 1997]. Among these, she listed a liberal home and a father
with an academic profession. Iris Runge was lucky enough to have enjoyed both: her father,
Carl Runge, was professor of mathematics, first in Hannover, later in Göttingen. Her mother
also came from a scientific background, stemming from the du Bois-Reymond family, which
had long played an important role in German academic life. Both families shared a cosmo-
politan and liberal view, and those currents persisted in the Runge-du-Bois-Reymond fam-
ily. Iris Runge’s grandfather, Emil du Bois-Reymond, had held a progressive opinion
concerning the education of women, and the Runges’ daughters were provided with the same
education as their sons. Thus, they profited not only from an unusually supportive family,
but also from the high quality girls’ schools located in Hannover.
Since the Renaissance women had at least been formally allowed to attend universities, a
situation that changed in Prussia in 1834 when the Abiturzeugnis became compulsory for
admission to institutions of higher learning. This diploma was initially issued exclusively
by the Gymnasien, which only taught boys. By the end of the 19th century, however, the
system had become less rigid, thereby allowing at least wealthier families the possibility
of sending their daughters to a university. Still, preparation for such advanced education
was arduous. Iris was homeschooled for a few years before she attended an all-girls-school.
She also took private realgymnasische Kurse, which were offered in Hannover at the time,
and these helped her to pass the Abiturprüfung in 1907. With the idea of earning a doctoral
degree already in mind, she began studying mathematics in Göttingen, where her father
held the first chair for applied mathematics in Germany.
This being the case, Tobies takes a small detour to explain Carl Runge’s mathematical
style, which she deems to have been highly influential on his daughter. Originally trained
in the theoretical style made famous by Berlin’s Karl Weierstrass, Runge later focussed
on applied mathematics and went on to develop numerical and graphical methods that still
bear his name today. While Tobies’ theory of the father’s influence seems quite plausible,
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rather hazy, leaving the reader wondering how Fleck’s ideas are related to the issue at hand
[Fleck, 1980]. Tobies closes her discussion of Iris Runge’s educational background by
discussing the different circles she moved in during her student days. After the deaths of
Kronecker and Weierstrass, Göttingen had overtaken Berlin as the most important
mathematical centre in Germany, and the most eminent scientists worked there. As the
daughter of one such distinguished professor, Iris Runge came in contact with many of
his colleagues, including those who occupied the other mathematical chairs in Göttingen,
namely Felix Klein, David Hilbert, and Hermann Minkowski.
Already before completing her studies, Runge began her research career quite
impressively. During a semester at the university in Munich in 1910/11, she studied under
Arnold Sommerfeld and even co-authored a paper with him. She also collaborated with her
family in a German translation of Frederick William Lanchester’s book Aerodonetics. Still,
her interests were far from being one-sided. Alongside her scientific endeavours, she served
as a private assistant to the philosopher Leonard Nelson, an experience which strengthened
and deepened her philosophical interests. In 1912 she took the Staatsexamensprüfungen in
physics and mathematics, enabling her to teach at the so called Höheren Schulen, which she
initially did. Six years later she decided to return to university to study chemistry. After yet
another Staatsexamensprüfung in 1920, she accepted the offer to work at the newly founded
boarding school Schloß Salem.
Her stay there was brief, however. After completing her dissertation about the diffusion
of two metals into each other under Gustav Tammann, she decided to leave the teaching
profession for good. While technically qualified to pursue an academic career, her chances
to be employed by a German university were more than slim. On the other hand, the elec-
trical industry was on the rise at this time, and Runge’s broad scientific education made her
an ideal employee. Thus it came to pass that Osram, a producer of vacuum tubes, hired her
soon after she passed her exams.
Tobies devotes an entire chapter to Runge’s years at the research departments at Osram
and later Telefunken. Here she highlights, how Runge’s theoretical knowledge in physics,
mathematics and chemistry enabled her to carry out challenging assignments. At first,
her tasks consisted equally of theoretical and experimental work, but due to her unusual
mathematical talent the latter gradually took on a smaller role in her research. Tobies’ pre-
sentation avoids most technicalities, but she still conveys a general idea of the calculations
necessary without requiring any knowledge of the relevant underlying mathematical theo-
ries. Runge’s research productivity is reflected in the close to thirty publications she
authored or coauthored during her time in the industry (cf. the appendix), as well as one
of the first textbooks on statistical methods for industrial mass production.
Still, Iris Runge was far from being a mere ivory-tower scientist. Her lifelong interest in
politics and social issues serves as one of the leitmotifs throughout this book. Tobies draws
on a cornucopia of sources in her depiction of Runge as a nonconformist woman who
already during the Weimar Republic strongly disapproved of the underlying anti-Semitism
and rising tendencies toward fascism. As a member of the Socialistic Democratic Party
(SPD) since 1918, she found it impossible to obtain a position at a public school after
the war. She nevertheless held on to her beliefs and continued her involvement with various
politically aligned organisations even during the Nazi regime. The relatively open minded
attitude of her employers and her obvious qualifications safeguarded her from political per-
secution even though her views stood in stark contrast to official Nazi ideology. After a
stimulating meeting with George Sarton, the founder of the History of Science Society
Book Reviews /Historia Mathematica 39 (2012) 335–356 353and its journal Isis, her interest in the history of science blossomed, taking concrete form
with her aforementioned biography of Carl Runge, published in 1949 [Runge, 1949].
Following a short conclusion, Renate Tobies here ends her account, which takes as its
focus Runge’s years as a researcher in industry. Hints of her life afterward can be found
in the timeline in an appendix. There one reads that Iris Runge joined the Humboldt
Universität in Berlin, an appointment that culminated in a professorship in 1950. Overall,
this book can only be recommended, as Tobies succeeds in placing Runge’s work within
its broader historical context. This study is thus much more than a mere description of Iris
Runge’s scientific and professional endeavours; it also serves as a significant contribution to
the interaction of science and industry in the early 20th century and the role mathematics
played in bridging the gap between theory and its applications.
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This book is the third considerably revised and augmented edition of the second one
published in French [Kosmann-Schwarzbach, 2006]. The subject is Emmy Noether’s theo-
rems on the relations between invariance properties of a variational problem and conserva-
tion laws. Kosmann-Schwarzbach offers a detailed and authoritative study of Noether’s
fundamental article Invariante Variationsprobleme along with a historical account of its
inception and reception in the 20th century.
In 1918, for the first time, Noether approached this matter in a systematic way within a
very general setting. Indeed, she succeeded in proving two theorems (with their converses)
which rendered precise the terms of such relations. The first one concerned the invariance of
a variational problem under the action of a finite continuous group of transformations,
